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Abstract 
Due to canalization and implementation of weirs in river systems, water managers in the Netherlands 
were able to control the rivers. The current changes in river discharge however need new approaches. 
Changing rivers into more natural, dynamic water systems seems to be a possible answer. However, 
there is not much experience yet on how to realize this in practice. In this study the effects of removing 
weirs and implementing measures, such as small dams and meandering of the stream path, is being 
investigated. Removing weirs can only be done when other measures are taken in order to control the 
water flows, otherwise risks for flooding or drought become even larger. An important question is how 
‘natural’ a river might be in the perspective of other constraints such as safety and agriculture. Most of 
the times a combination of measures is chosen in order to fulfil multiple goals. 
 
Introduction 
For centuries the Netherlands had the urge to 
control the water systems more and more. In 
order to discharge the water as quickly as 
possible, water systems were canalized and in 
order to maintain enough water during dry 
periods, weirs were constructed. Nowadays 
problems arise with more extreme discharge 
events. In winter the chance of extreme floods 
is growing as well as the chance of extreme 
droughts in the summer.  
Due to national and European law and 
regulations, waterways have to be managed in 
new ways. Water quality has to be improved to 
improve ecological conditions and water has to 
be retained in the upstream parts of river 
basins to reduce droughts and floods. Smaller 
streams in the upstream part of a river system 
are often suitable for testing new management 
strategies.  
Making waterways more natural is often the 
response to the new policy of making river 
systems more dynamic. The question that 
arises is: how natural does the stream need to 
be and how natural can it be? From the 
perspective of nature, a dynamic free flowing 
river may be the ultimate goal. On the other 
hand river flows need to be controlled, after all 
a large part of the Netherlands is still 
agricultural land and agricultural interests often 
conflict with the goals of a more natural 
environment.  
This research tries to find answers to the 
question which measures can be taken best in 
order to realize natural streams that can fulfil 
the agricultural as well as nature conservation 
boundary conditions. The streams being 
investigated are located in Twente in the 
eastern part of the Netherlands, called the 
Saasvelderbeek and the Lemselerbeek. 
 
 
The study investigates the hydrological and 
morphological effects of creating more natural 
streams. This includes the investigation of the 
effects of removing the presently existing weirs 
and implementing measures to i) reduce the 
flow velocity, and ii) keep the water level at a 
pre-determined higher level. 
 
Situation 
In the present situation the streams are eroded 
deep into the surrounding land. The 
combination of fine sand (75-150 μm) and 
large surface slopes (220 cm/km) requires 
many weirs to control the water flow in these 
streams.  
 
Boundary conditions 
Prior to the present research another study 
has been executed to determine the water 
levels of the stream in the future (see Figure 
1). These water levels have been set in 
compliance with the policy of Preferred 
Ground- and Surface Water Regime (GGOR) 
(Kuks (2007)). This is set at a leading 
discharge of 1/4Q which will be reached at 
least 80 days a year. Other boundary 
conditions are determined according to the 
European Water Framework Directive and 
local policy.  
 
Boundary conditions used are: 
– Flow velocity (0.2 – 0.4 m/s) 
– Determined water level (for 1/4Q) 
– Total width of the corridor (15 m) 
 
Approach 
The responsible Water Board Regge & Dinkel 
is going to remove the weirs and will heighten 
the bed level. It is expected that as a result 
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Figure 1. Longitudinal profile of stream (Scheer, J. van der (2006)) 
 
flow velocities will be (far) too high and the 
desired water levels will not be reached 
everywhere. Additional measures will have to 
be taken. In the present study two measures 
will be investigated i) a situation in which the 
total stream is filled with little dams (like 
cascades, stone dams and fish passages) and 
ii) one in which the stream is meandering. 
Since these streams were excavated a few 
centuries ago and always have been straight, 
the meander path has to be determined. 
 
Model 
The model used to investigate the results of 
implementing the measures is the one-
dimensional program Sobek-RE. Small dams 
can be implemented in the model as well as 
increased stream lengths due to meandering.  
It should be realized that local effects of 
meandering, such as deposition in the inner 
bend and erosion in the outer bend cannot be 
made visible with Sobek. Another program is 
needed to do such research. The idea behind 
modelling in Sobek-RE is to investigate the 
hydraulic and morphological effects of the new 
longer stream path. It should also be realized 
that vegetation influences, which may alter the 
morphological stream evolution, are also not 
included in the present model.  
 
Results 
Although the investigation is not fully 
completed yet, it seems that in compliance 
with the boundary conditions it is possible to 
create a more natural stream. Meandering 
alone is in this case not the solution as the 
required length increase of the stream to 
create the desired water levels is too large and  
 
 
not realistic. Little dams alone can be a 
solution, but in fact the only thing done is to 
replace current weirs with a large number of 
small weirs. Furthermore, the natural look of 
this new stream can be discussed.  
An alternative is a mixture of meandering and 
small dams. In the upper (steeper) part of the 
stream more small dams can be implemented 
together with a hardly changed stream path. In 
the lower part a more meandering path is 
feasible together with some little dams. Of 
course the dams can be created in such a way 
that they create variable flow velocities to 
induce a more dynamic river system. 
 
Conclusion 
Making streams and rivers more natural is a 
good idea and it fits well in the European and 
national law and regulations. However, it is 
necessary to understand the consequences of 
the choices that are made. The question ‘how 
natural or controllable does the river need to 
be’ needs to be answered. The effects of 
removing weirs are large and uncertain, 
therefore future monitoring of these streams is 
necessary to understand the effects better.  
Hopefully the outcomes of this research in 
combination with monitoring afterwards will 
give more insight in the behaviour of streams 
and perhaps it may contribute to the realization 
of more natural, dynamic rivers without weirs 
throughout the country. 
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